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© Distance measuring equipment for car. 
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© A distance measuring equipment for a car ar- 
ranged such that a wiper is driven only when a light 
reflection condition of a non-reflecting protective 
glass is detected with the light input/output to the 
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glass. Additionally, it can be arranged such that the 
measuring operation is interrupted only when a driv- 
ing angle of the wiper resides in a predetermined 
measuring angle range on the protective glass. 



FI6. I 




1 COMPARATOR 



CALCULATING 
CIRCUIT 



MEASURED 
* OATA 



WIPER 


ANGLE 




TORIGGER 


MOTOR 


SENSOR 




CIRCUIT 



/ 



Rank Xerox (UK) Business Services 



1 



EP 0 479 169 A2 



2 



BACKGROUND OF THE INVENTION 

The present invention relates to a distance 
measuring equipment for a car, and in particular to 
a distance measuring equipment for a car with 
optical measuring means to measure a distance 
between an observing car and a forward or back- 
ward obstacle or object. 

The following systems have required a dis- 
tance measuring equipment (DME) for measuring a 
distance between an observing car in which a 
measuring operator rides and a forward or back- 
ward obstacle on the basis of the time elapsed 
from the time of the emission of laser light to the 
time of the reception of the laser light reflected at 
the obstacle, by optical measuring means such as 
a laser radar: 

(1) Systems for alarming a collision such as a 
rear-end collision by the detection of a relative 
speed and distance between an observing car 
and a forward obstacle (car); 

(2) Systems for automatically operating a brake 
in order to prevent a collision such as a rear-end 
collision by the detection of a relative speed and 
distance between an observing car and a for- 
ward obstacle (car); 

(3) Systems for automatically operating a steer- 
ing gear or a brake in order to prevent a colli- 
sion such as a rear-end collision by the detec- 
tion of a relative speed, distance, position be- 
tween an observing car and a forward obstacle 
(car), and a road condition. 

The optical measuring means used for such a 
distance measuring equipment comprises one pro- 
vided outside a car and the other provided within a 
car. In the former, raindrops in case of rain or dust 
adheres to the surface of a lens, so that the in- 
terruption or diffusion of the input/output light oc- 
curs to cause the detecting range thereof to be 
narrowed or distorted. This also brings about mis- 
measurements leading to the deterioration of the 
performance. Also, since the optical measuring 
means per se is exposed to raindrops or dust, its 
mechanical or electrical performance is easily dete- 
riorated, resulting in a short life. 

Thus, the latter optical measuring means pro- 
vided within a car is preferrable to the former one 
provided outside a car. 

However, in this case, raindrops or dust which 
adheres to a protective glass (front or rear glass) 
for a car is required to be removed from the glass. 

Such prior art equipments are disclosed in 
Japanese Utility Model Application Laid-open 
Nos.60-76280 and 60-109064. The former prior art 
is provided with a washing nozzle and a wiper in a 
window for the emission of laser light and a window 
for the reception of the light reflected from the 
obstacle. The latter prior art actuates a washing 



unit subsequent to a predetermined operation of 
light emission of a laser unit. 

However, since such prior art equipments start 
to operate the wiper manually, it is disadvanta- 
s geous that an operator feels troublesome and it is 
not adequate for such a system that automatically 
operates the distance measuring equipment. 

It is also diadvantageous that the wiper disturbs 
the laser light of the optical measuring means so 
to that without any modification, some errors will arise 
in the measured data. 

SUMMARY OF THE INVENTION 

T5 Accordingly, it is an object of the present in- 
vention to provide a distance measuring equipment 
for a car which is capable of automatically remov- 
ing raindrops or dust from a protective glass for a 
car by a wiper without measurement errors in the 

20 presence of the wiper. 

For the achievement of the above noted object, 
a distance measuring equipment for a car accord- 
ing to the present invention comprises; first means 
provided inside the car for optically measuring a 

25 distance between an observing car and one of 
forward and backward obstacles; second means for 
optically detecting a condition where a non-reflect- 
ing protective glass having outside a wiper reflects 
light; and, third means for driving said wiper in 

30 response to the output of said second means upon 
the detection of said reflection. 

In the present invention, the protective glass 
normally transmits light therethrough without any 
reflection if the glass is clear. 

35 However, if raindrops or dust adheres to the 
protective glass, the light is reflected at the glass 
so that such a light refecting condition is detected 
by the second means, which drives the third 
means thereby to operate the wiper. 

40 Therefore, if something adheres to the protec- 
tive glass, the wiper cleans up the protective glass 
so that the output or input light of the first means is 
not interrupted or diffused for a normal optical 
measurement of a distance between an observing 

45 car and a forward or backward obstacle. 

In this case, the second means may be pro- 
vided to transmit light to the protective glass and 
receive the light reflected from the protective glass. 
In addition to the above arrangement, a dis- 

50 tance measuring equipment for a car according to 
the present invention may further comprises fourth 
means for detecting a driving angle of said third 
means; and, fifth means for interrupting the opera- 
tion of said first means only when said driving 

55 angle of said third means resides within a range of 
a predetermined measuring angle of said first 
means. 

According to this arrangement, when the driv- 
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ing angle of the third means detected by the fourth 
means resides within a range of a predetermined 
measuring angle of the first means, the fifth means 
interrupts the measuring operation of the first 
means. 5 

Thus, as shown in Fig.2, when the wiper re- 
sides outside a range of a predetermined measur- 
ing angle 01 - defining a measuring region A of 
the first means on the protective glass, the optical 
measuring process is made as usual. w 

On the other hand, however, when it is found 
that the wiper resided within the predetermined 
measuring angle range fa ~ fo, the operation of 
the first means is interrupted. 

Thus, even when the wiper starts to operate as 75 
noted above, the first means is not operated so that 
no mismeasurement due to the wiper is obtained. 

BRIEF DESCRIPTION OF THE DRAWINGS 

20 

The present invention will now be more appar- 
ent to those skilled in the art from the attached 
drawings in which; 

Fig.1 is a block diagram showing a schematic 
arrangement of one embodiment of a distance 25 
measuring equipment for a car according to the 
present invention; 

Fig.2 is a graph showing a functional relation- 
ship between the operation of a wiper and the 
measuring angle range of an optical measuring 30 
means used for the present invention; and, 
Fig.3 is a flow chart illustrating the algorithm of a 
trigger circuit used for the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 35 

Hereinafter, an embodiment of a distance mea- 
suring equipment for a car according to the present 
invention wil be described. 

Fig.1 is a block diagram illustrating the ar- 40 
rangement of one embodiment of a distance mea- 
suring equipment according to the present inven- 
tion, in which a non-reflecting protective glass 1 
forms a front window (or a rear window under some 
circumstances) of a car (not shown), a wiper 2 is 45 
provided outside the glass 1 to clean up raindrops 
or dust which adheres to the protective glass 1, a 
wiper motor 3 is connected to the wiper 2 as 
means for driving the wiper 2, and an angle sensor 
4 is provided for detecting the driving angle of the 50 
wiper motor 3. 

Also, a laser light transmitter 5 having a driving 
circuit trasmits laser light toward an obstacle (car) 
through the protective glass 1 and a laser light 
receiver 6 having a timer circuit is positioned to 55 
receive the laser light reflected at the obstacle and 
is connected to a calculating circuit 7 for calculat- 
ing a distance from an observing car in which this 



equipment is installed to a measured object, i.e. a 
forward or backward obstacle. It is to be noted that 
the laser light transmitter 5, the laser light receiver 
6, and the calculating circuit 7 form well-known 
optical measuring means provided inside the car. 

A trigger circuit 8 is provided as means for 
generating a control signal for driving or interrupt- 
ing the laser light transmitter 5 and the laser light 
receiver 6 with reference to the output signal of the 
angle sensor 4. 

Moreover, there are provided inside the. car a 
light source 9, a photo device 10 for receiving a 
reflected light of the light output from the light 
source 9, and a comparator 1 1 which compares the 
output of the photo device 10 with a reference level 
to provide the wiper motor 3 with a control signal 
indicating whether or not the operation of the wiper 
2 is necessary. It is to be noted that the light 
source 9, the photo device 10. and the comparator 
1 1 form means for optically detecting a condition 
where the protective glass 1 reflects light. 

Next, the operation of the above embodiment 
for a car will be described hereinafter with refer- 
ence to Fig .2 showing a functional relationship be- 
tween the operation of a wiper and the measuring 
angle range of an optical measuring means and 
Fig.3 showing the operation algorithm of the trigger 
circuit 8. 

Now, if no rain drop or dust adheres to the 
protective glass 1 so that the protective glass 1 
presents its own non-reflecting characteristic, light 
output from the light source 9 is not refected at the 
protective glass 1 but is released outside the car, 
so that the photo device 10 has no reflected light 
as an input. Therefore, the input to the comparator 
1 1 is correspondingly at such a low level that does 
not exceed the comparable reference level, so that 
the output of the comparator 11 is at "L" (low) level 
not to drive the wiper motor 3. 

In the meantime, a well-known optical mea- 
surement is carried out such that a time interval 
from the time a laser pulse is emitted from the 
laser light transmitter 5 to the time the light re- 
flected from a forward or backward obstacle is 
returned and detected by the laser light receiver 6 
is provided for the calculating circuit 7 which cal- 
culates a distance between this observing car and 
the obstacle from the time interval. 

On the other hand, if raindrops or dust etc. 
adheres to the protective glass 1, the output light 
from the light source 9 is reflected at the protective 
glass 1. Therefore, the output level of the photo 
device 10 becomes so high that it exceeds the 
reference level of the comparator 11 so that the 
output level of the comparator 11 becomes "H" 
(high) level. 

Therefore, the wiper motor 3 responsive to the 
output of the comparator 11 drives the wiper 2 
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while the output level of the comparator 11 is "H". 

Thus, only if the protective glass 1 becomes 
dirty so that the cleaning operation of the wiper 2 is 
needed, the protective glass 1 can be restored to a 
clean, non-reflecting condition, thereby enabling a 
normal optical distance measurement to be done. 

Even with such an operation, the wiper 2 might 
disturb the output light from the laser light transmit- 
ter 5 so that a normal optical measurment can not 
be carried out to produce errors in the meansured 
data. 

Thereuopn, in such a condition that the wiper 2 
is driven by the wiper motor 4, a driving angle 0 of 
the wiper motor 3 is detected by the angle sensor 

4 and provided for the trigger circuit 8, as shown at 
Step S1 in Fig.3. 

The trigger circuit 8 determines whether or not 
the driving angle 0 resides in a predetermined 
measuring angle range of the optical measuring 
means, namely, the angle range fa - 02 which 
sandwiches a measuring region A shown in Fig.2 
where the output light of the laser light transmitter 

5 is irradiated on the protective glass 1 , as shown 
at Step S2 in Fig.3. It should be noted that the 
angle range fa ~ 02 can be preset in a memory 
(not shown) in the trigger circuit 8 so as to cor- 
respond with the measuring region A. 

As a result of this determination, if the driving 
angle 0 resides in the angle range ( 0o < 0 * fa or 
02 < 0 £ ) shown by oblique lines in Fig.2, 
which means the condition that the measuring re- 
gion A is not disturbed by the wiper 2, the trigger 
circuit 8 drives (triggers) the laser light transmitter 
5 and the laser light receiver 6 to carry out a 
normal measurement, as shown at Step S3 in 
Fig.3. 

If the driving angle 0 resides in the angle range 
(01 < 0 < 02) other than the oblique portion in 
Fig.2, the measurement in the region A will be 
disturbed by the wiper 2 without any modification. 

Therefore, in this invention, the trigger circuit 8 
1 nterrupts the operations of the laser light transmit- 
ter 5 and the laser light receiver 6, as shown at 
Step S4 in Fig.3, when the wiper 2 resides in the 
predetermined measuring angle range fa < 0 < 0 2 . 

Namely, only when the wiper 2 resides in a 
range other than the predetermined measuring an- 
gle range fa < 0 < 02, a normal distance measur- 
ing operation is carried out. 

As mentioned above, since a distance measur- 
ing equipment for a car according to the present 
invention is arranged such that a wiper is driven 
only when a light reflection condition of a non- 
reflecting protective glass is detected with the light 
input/output to the glass, the optical measuring 
range subject to the dirt of raindrops or dust on the 
protective glass can be kept wide at all times, 
resulting in the prevention of the distortion or the 



deterioration of measurements. 

Also, since the present invention can be ar- 
ranged such that the measuring operation of the 
optical measuring means is interrupted only when 

5 the driving angle of the wiper resides in a predeter- 
mined measuring angle range, measuring errors 
potentially generated when the wiper passes in 
front of the pretection glass are avoided, resulting 
in an improved resistance to environment in re- 

10 spect of performance required for a car. 

White a number of alternatives and modifica- 
tions have been discussed above, it will be appre- 
ciated that the invention encompasses all forms 
and variations within the scope of the appended 

75 claims. 

Claims 

1. A distance measuring equipment for a car hav- 
20 ing first means (5,6,7) provided inside the car 

for optically measuring a distance between an 
observing car and one of forward and back- 
ward obstacles, characterized by comprising; 
second means (9,10,1) for optically detect- 
25 ing a condition where a non-reflecting protec- 

tive glass (1) having outside a wiper (2) reflects 
light; and, 

third means (3) for driving said wiper (2) in 
response to the output of said second means 
30 (9,10,1) upon the detection of said reflection. 

2. A distance measuring equipment for a car ac- 
cording to claim 1; said second means (9,10,1) 
being provided to transmit light to said glass 

35 (1) and receive the light reflected from said 

glass (1). 

3. A distance measuring equipment for a car ac- 
cording tto claim 1 or 2, further comprising; 

40 fourth means (4) for detecting a driving 

angle of said third means (3); and, 

fifth means (8) for interrupting the opera- 
tion of said first means (5,6,7) only when said 
driving angle of said third means (3) resides 

45 within a range of a predetermined measuring 
angle of said first means (5,6,7). 
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